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THE  ANCESTHESIMETER,  A NEW  APPARATUS  FOR 
THE  ADMINISTRATION  OE  CHLOROFORM,  BY 
M.  DUROY,  PHARMACIEN,  PARIS. 

The  marvellous  discovery  of  Anoesthetics  will  not  be  complete;  in 
our  opinion,  till  such  time  as  their  posology  shall  have  been  settled. 

Till  then,  Chloroform  will  inspire  fear  by  its  dangers — always 
threatening  the  surgeon  with  a great  responsibility.  Why  is  not 
the  dose  of  this  surgical  agent  incessantly  sought,  like  that  of  other 
poisonous  substances  ? Is  it  that  the  gaseous  form  under  which  it 
penetrates  into  the  economy  would  render  its  estimation  impossible  ; 
or,  should  it  indeed  be  considered  as  superfluous  on  account  of  the 
immediate  and  instantaneous  manifestation  of  its  effects,  which  would 
be,  in  every  case,  a suflicient  signal  to  stop,  that  is,  to  suspend  the 
Chloroformisation  ? In  an  operation  where  life  is  at  stake,  and  which 
embraces  still  so  much  that  is  obscure,  thgre  is  nvn^ytinng  to  observe 
and  everything  to  fear ; for  who  knows  er-ectn  oomiffihd  the  neglect 
of  a detail  ? A good  guide  is  necessary,  and  would,  doubtless,  be  of 
more  value  than  symptomatic  warnings,  but  this  guide  has  hitherto 
failed  us.  In  general,  there  have  been  got  together  scattered  ele- 
ments, often  unreliable  and  contradictory.  We  have  wished  to 
draw  from  the  various  cases  of  death  by  Chloroform  instructions  and 
rules  for  the  future ; but  from  these  long  and  laborious  enquiries, 
one  is  compelled  to  confess,  only  negative  conclusions  have  arisen. 
In  proof  of  this,  it  has  been  said: — “Neither  the  mode  of  employ- 
ment, nor  the  dose,  nor  the  purity  of  the  Chloroform,  nor  the  con- 
stitution, nor  the  idiosyncrasy  of  the  subjects,  can  account  for  the 
accidents  which  have  happened.” 

These  conclusions  showed  inability  at  the  time,  but  did  not  dis- 
courage those  who  have  faith  in  the  future  acquisitions  of  science. 
In  time  we  shall  certainly  be  permitted  to  recognize  the  fatal  causes, 
and  know  how  to  avoid  them.  Independently  of  the  more  exact 
notions  touching  physiological  and  pathological  influences,  we  sup- 
pose that  connected  and  compared  researches  upon  different  classes 
of  animals,  using  precise  measures,  will  be  more  profitable  to  humanity 
than  observations  upon  man  himself,  accidentally  collected.  We 
hope,  in  short,  that  the  future  will  confirm  this  reasonable  belief; 
that  Chloroform,  as  well  as  all  pharmaceutical  agents,  is  subject  to 
a law  of  proportion. 

Now  it  is  evident  that  the  modes  of  procedure  generally  followed 
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in  its  application,  do  not  offer  to  humanity  the  guarantees  which 
may  rightly  he  expected. 

Two  plans,  diametrically  opposed,  are  in  vogue.  The  first  con- 
sists in  proceeding  cautiously,  and  by  fractional  quantities,  to  reach 
Ancesthesia  gradually ; the  second,  on  the  contrary,  prescribes,  from 
the  commencement,  the  employment  of  full  doses,  in  order  to  attain 
the  object  rapidly. 

These  principles  will  be  judged  of  hy-and-by,  and  one  of  the  two 
condemned.  As  matters  now  stand,  they  may  equally  succeed  or 
fail,  whilst,  finally,  the  same  dangerous  auxiliaries — sponge,  or  the 
“cornet”  &c. — are  used.  But  Chloroform  is  poured  arbitarily, 
ad  libitum , on  a porous  body,  and  evaporation  takes  place  more  or 
less  promptly,  according  to  the  temperature  of  the  place,  the  thick- 
ness and  the  surface  of  the  sponge.  These  vapours,  of  variable  in- 
tensity are,  moreover,  subject,  by  the  agitation  of  the  surrounding 
atmosphere,  to  currents  of  air  which  always  exist ; then  absorption 
is  naturally  dependent  on  distance,  and  varies  according  to  the  near- 
ness or  distance  of  the  sponge  in  relation  to  the  respiratory  organs, 
and  the  liking  or  antipathy  of  the  patient.  Finally,  amid  so  much 
uncertainty,  there  only  remains  one  point  of  security — the  feeling 
the  pulse.  Another  inconvenience  of  the  method,  secondary  though 
it  may  he,  deserves  to  be  noted ; that  is,  the  necessity  of  using  eight 
or  ten  times  more  Chloroform  than  is  strictly  of  use,  and  its  being 
diffused  throughout  the  operating  room,  exposing  those  about  one  to 
its  influence. 

It  will  suffice  to  participate  in  the  preceding  considerations  to 
approve  of  a new  proceeding,  by  the  aid  of  which  it  will  he  hence- 
forth possible  to  measure  and  volatilize  the  Chloroform,  and  mix  its 
vapour  with  the  volume  of  air  requisite  for  the  respiratory  function ; 
an  apparatus  in  which  everything  can  easily  be  seen,  regulated  and 
controlled,  before,  during,  and  after  the  experiment.  Have  we  satis- 
fied all  these  desiderata  in  constructing  the  Anoesthesimeter  ? We, 
at  this  moment  firmly  believe  so,  after  the  experiments  we  have 
made  in  the  hospitals,  and  in  private  practice,  in  the  presence  of 
the  most  distinguished  surgeons.  Awaiting  the  report  of  a com- 
petent Committee  of  the  Surgical  Society  of  Paris,  we  publish  the 
description  and  drawing  of  it,  in  order  that  it  may  he  known  and 
judged  of  by  all  practitioners. 
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Description  of  the  Apparatus. 


M.M  (fig.  1),  a glass  jar  where  Chloroform  vapour,  mixed  with 
air,  is  generated.  M' , ebony  lid,  lined  in  the  interior  with  cork, 
hermetically  closing  the  jar.  M",  ebony  foot.  EE,  two  elastic 
metal  uprights,  rising  from  the  foot  of  the  apparatus,  and  fitting  by 
means  of  a protuberance  into  a moulding  on  the  lid. 

A (fig.  1 and  2),  reservoir  or  kind  of  displacement  vase,  bearing 
divisions  each  corresponding  to  1 gramme  (15.4  grains)  of  Chloroform . 
A',  stoppered  mouth.  C',  stop-cock,  pierced  transversely.  A"  (fig. 
2),  tubulated  socket,  or  inferior  extremity  of  the  reservoir. 

K (fig.  1,  3 and  4),  small  graduated  vase,  into  which  are  intro- 
duced 1st  the  socket  A"  of  the  reservoir;  2nd,  the  shorter  branches 
of  the  two  syphons  FF',  the  interior  of  which  is  filled  with  filaments 
of  cotton. 

JJ'  (fig.  1 and  7),  two  tubes,  intended  for  the  introduction  of  air 
into  the  apparatus.  These  tubes  rise  at  the  side  of  the  transparent 
reservoir  to  protect  it,  penetrate  to  the  interior  of  the  vase  M,  and 
nearly  touch  the  tray  TJ. 

I (fig  1),  flexible  breathing  tube,  screwed  on  to  the  lid  and  termi- 
nated by  a mouth-piece  I'  ; six  centimetres  from  this  mouth-piece 
are  two  valves  Q,,  whose  alternate  play  permits  inhalation  and  exhala- 
tion out  of  the  apparatus. 

IT  (fig.  1 and  5),  metal  tray,  slightly  concave,  furrowed  with 
small  concentric  circular  grooves,  whence  arises  the  Chloroform 
vapour : the  centre  TJ'  is  perforated,  so  as  to  permit  the  flowing  of 
the  unevaporated  liquid  into  the  cup  V. 

Y (fig.  1 and  6),  crystal  cup,  graduated  and  on  a wooden  foot, 
supporting  the  tray  TJ,  and  intended  for  the  reception  of  the  excess 
of  Chloroform. 

D (fig.  1),  regulator,  giving  horizontal  and  vertical  movement  to 
the  two  syphons : it  is  composed  of  axis  YY' , fig.  3,  the  superior 
extremity  of  which  is  screwed  into  a nut,  D',  fig.  1.  The  middle 
portion  of  the  axis  passes  through  a copper  jacket,  Z' , fig.  1,  and  its 
lower  extremity,  after  having  passed  through  the  lid,  is  caught  in  a 
copper  ring,  soldered  to  the  anterior  face  of  the  small  vessel  K.  The 
jacket  Z is  slit  in  Z'?  to  allow  a small  index,  fixed  at  a right  angle 


upon  the  axis,  to  pass  as  seen  in  Y' , fig.  3.  The  course  of  the  nee- 
dle is  limited  by  the  slit  Z' ; it  stops  consequently  at  the  two  ex- 
tremities numbered  1 and  5.  Going  downwards,  this  small  scale, 
1,  2,  3,  4,  5,  engraved  on  the  rim  of  the  slit,  marks  the  degrees  of 
the  Ancesthesimeter. 

XX  (fig.  3),  two  diverging  guards,  between  which  are  clasped  the 
long  branches  of  the  syphons. 


Management  oe  the  Appaeatus. 


The  Anoesthesimeter  being  put  together  according  to  the  plan 
Xo.  1,  and  its  stop-cock  C closed , the  liquid  is  introduced  by  the 
orifice  A of  the  reservoir,  and  the  stopper  immediately  replaced. 
Xow  suppose  Chloroform  poured  in  up  to  the  16th  division  (say  16 
grammes),  and  the  pressure  of  the  air  observed  to  be  exerted 
thoroughly  in  the  interior  of  the  jar  MM' , just  as  in  the  little  vase 
with  the  syphons  X,  by  means  of  the  communication  which  exists 
between  the  atmosphere  and  the  air  in  the  interior  by  the  tubes  JJ' . 
As  soon  as  we  open  the  stop-cock  C,  several  bubbles  of  air  will  be 
introduced  at  the  bottom  by  the  aperture  A",  will  be  seen  traversing 
the  liquid  in  the  reservoir,  and  an  equivalent  quantity  of  Chloroform 
will  immediately  descend  into  the  little  vase  X,  yet  the  flow  of 
Chloroform  will  always  stop  as  soon  as  its  level  in  X touches  the 
extremity  A"  of  the  orifice,  for  then  the  simple  atmospheric  pressure, 
which  is  exerted  upon  the  surface  of  the  liquid  in  X,  will  sustain 
the  column  of  Chloroform  in  the  superior  vessel  A.  But  as  on  the 
other  hand  the  small  syphons,  furnished  in  the  interior  with  fila- 
ments of  cotton,  dipping  into  X,  have  the  property  of  absorbing  by 
capillarity,  the  Chloroform  will  ascend  in  the  tubes,  follow  their 
course,  and  fall  guttatim  on  the  tray  TJ ; the  level  of  the  liquid  will 
instantly  sink  in  the  vase  X till  the  extremity  of  the  channel  A"  is 
uncovered,  and  allows  the  entrance  of  air  again  into  the  reservoir ; 
then  the  level  will  re-establish  itself  incessantly,  until  all  the  liquid 
in  the  great  reservoir  is  exhausted. 

The  above  detailed  arrangement  constitutes,  we  see,  an  apparatus 
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in  which  the  distribution  of  the  Chloroform  is  regular  and  successive, 
and  takes  places  only  by  a drop  at  a time.  But,  as  it  was  further 
desirable  to  he  able  to  obtain  an  appropriate  estimation  for  different 
ages,  and  the  various  idiosyncrasies  of  subjects,  and  as  for  that  pur- 
pose it  was  necessary  that  one  should  be  able,  at  pleasure , to  aug- 
ment or  diminish  the  number  of  drops,  and,  if  possible,  also  to  en- 
large or  contract  proportionally  the  surface  upon  which  these  drops 
fall  (evaporation  being  relative  to  surface),  the  regulator  YX  (fig.  3) 
and  D (fig.  1)  has  been  added.  For  understanding  the  office  of  this 
appliance,  it  will  suffice  to  state  that  the  long  branches  of  the 
syphons  FT'  are  held  between  two  guides  XX' , fig.  3,  and  that  the 
bends  of  the  syphons  articulate  with  the  arm  of  the  lever  T,  which 
is  itself  attached  to  the  axis  Y fig.  3.  Consequently,  if  the  nut  D 
is  turned  to  the  left  the  axis  descends,  and  the  syphons,  in  obedience 
to  this  motion,  dip  deeper  into  vase  K,  at  the  same  time  that  their 
long  branches,  following  the  oblique  direction  of  the  guards,  recede 
from  each  other.  On  the  contrary,  when  the  nut  D is  turned  to  the 
right,  the  branches  approach  each  other,  because  the  axis  lifts  the 
syphons  up. 

In  the  former  case,  the^  drops  of  Chloroform  fall  plentifully  on  the 
circles  farthest  from  the  centre  of  the  tray  TJ,  and,  becoming  evapo- 
rated on  a greater  surface,  produce  a greater  quantity  of  vapour.  In 
the  latter  case,  the  branches  being  very  near  one  another,  and  the 
drops,  less  numerous,  falling  very  near  the  centre,  and  having  but  a 
small  distance  to  run  to  reach  the  orifice  of  the  tray,  form  but  very 
little  vapour. 

The  different  degrees  of  the  instrument  indicated  by  the  needle  Z' , 
fig.  1,  present  for  evaporation  the  following  number  of  drops : — 

No.  1 gives  about  4 drops  of  Chloroform  per  minute. 


No.  2 

10 

99 

No.  3 

>> 

25 

99 

No.  4 

» 

40 

99 

No.  5 

60 

99 

The  use  of  the  Anoesthesimeter  is  subject  to  the  following  simple 
rules : — 

1st.  Before  the  experiment,  note  the  weight  of  Chloroform  poured 
into  the  reservoir. 

2nd.  Apply  a nose-clasp,  so  that  the  patient  may  breathe  only  by 
the  mouth. 


3rd.  To  begin  with,-  turn  the  nut  D so  as  to  bring  the  index  2 
to  No.  1. 

4th.  Always  starting  from  No.  1,.  let  respiration  go  on  for  two  or 
three  minutes  before  increasing  the  drops  of  Chloroform ; pass  pro- 
gressively and  slowly  from  a 'weaker  to  a stronger  degree.  In  pro- 
ceeding thus,  the  idiosyncrasy  of  the  patient  is  ascertained,  and  the 
phases  of  Chloroformisation  succeed  each  other  gradually  and  regularly 
up  to  complete  Anaesthesia,  without  producing  the  period  of  in- 
tolerance called  reaction. 

5th.  To  sustain  Anoesthesia  without  danger  during  long  opera- 
tions, it  is  sufficient  to  bring  the  index  to  No.  1,  and  to  continue 
inhalation  at  short  intervals. 

6th.  At  the  close  of  the  operation  the  stop-cock  is  closed,  and  if 
it  is  required  to  know  the  quantity  of  Chloroform  employed,  nothing 
is  more  easy.  The  three  vessels,  A,  R and  Y,  being  transparent, 
and  graduated  by  grammes,  the  weight  of  the  Chloroform  used  may 
be  seen  by  what  remains.  (Two  grammes  may  be  allowed  for  the 
liquid  retained  by  the  syphon  cottons.)  Lastly,  the  Chloroform 
which  has  fallen  into  the  little  cup  must  be  emptied  out  before  com- 
mencing a fresh  application. 

By  means  of  this  instrument  we  already  know  that  for  an  opera- 
tion of  short  duration  on  an  adult  three  or  four  grammes  of  Chloro- 
form are  sufficient;  and  when  it  is  necessary  to  sustain  the  Anoes- 
thesia a long  time,  five  or  six  grammes  will  be  the  utmost  required. 

In  conclusion,  it  is  right  to  bear  in  mind  that  Chloroform  acts  by* 
mmoa.  of  the  intensity  of  the  vapour  inhaled  within  a given  time. 

Its  action  is  instantaneous.  Such  a dose  as  would  be  supported 
without  danger  in  the  space  of  ten  minutes,  for  instance,  would 
become  fatal  should  it  penetrate  the  organism  suddenly. 

The  elimination  of  this  vapour  taking  place  incessantly  and  very 
rapidly  by  the  lungs,  explains  how  several  doses  of  Chloroform  may 
be  successively  administered  without  fearing  their  accumulation  in 
the  economy ; but  the  knowledge  of  the  time  necessary  for  this  elimi- 
nation is  of  great  practical  utility.* 


* See  Recherches  Experimen tales  sur  le  Chloroforme  faites  au  nom  de  la 
Societe  Medicale  d’Emulation  de  Paris,  par  MM.  Adorne,  Gillette,  Amedee 
Forget,  Maurice  Perrin,  Duroy  et  Ludger  Lallemand,  rapporteur.  Union 
Medicale,  1855. 
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Knowing  that  in  the  case  of  all  the  animals  sacrificed  by  means  of 
Chloroform  the  respiratory  movements  have  ceased  before  the  con- 
tractions of  the  heart  (this  last  being  the  ultimum  moriens),  it  would 
be  more  necessary  to  note  the  respiration  than  the  pulse ; so  the 
valves  of  the  instrument  which  we  propose  having  great  sensibility, 
will  indicate  accurately  the  state  of  that  important  function. 

Journal  de  PJiarmacie  et  de  Chimie,  Mars,  1856. 
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